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ABSTRACT 

Intended for teachers across grade levels and 
disciplines, this monograph reviews research on the development of 
critical thinking skills and introduces a series of these skills that 
can be incorporated into classroom teaching. Beginning with a 
definition of critical thinking, the monograph contains two main 
sections. The first section reviews both research findings and 
several programs for improving students' thinking skills, and then 
discusses helping students to remember what they read, improve their 
problem-solving skills, and adjust to their differing learning styles 
in acquiring knowledge. The second section^ presents a number of 
exercises, for stimulating stiidents' critical thinking, that involve 
generating questions, imaginative writing, feedback that improves 
student performance, working in pairs, exploring students' problem 
solving methods, preparing and sequencing classroom discussions, and 
generating examples of the terms and concepts encountered in the 
learning process. The monograph concludes with a list of thinking 
skills programs. (EL) 
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WHAT IS CRITICAL THINKING? 



Whenever you ask yourself, "What is critical thinking?" reflect on 
what you, as a good learner, do when you are listening or reading for 
information. In the course of this reflection, you v/ill find the skill that 
is basic to critical thinking: engaging in an internal dialogue. For 
example, if you attend a lecture titled "Should Teachers Support 
Prayer in the School?" you bring with you many questions from your 
own experience. You listen to the speaker actively: that is, you 
anticipate his/her comments and continually "test" them during the 
lecture — "Do I agree with this position? Is that statement true, given 
what I have seen m the classroom? How do I personally feel about what 
is being said?" 

You will find it more difficult to listen actively, however, if you 
attend a theoretical lecture to which you bring only practical back- 
ground knowledge. For example, imagine planning to attend a lecture 
titled "Effects of Semantic Integration Training on the Recall of 
Pictograph Sentences by Children in Kindergarten and First Grade'' 
(33).* In a situation like this you will find that you woik a little harder 
at the internal dialogue process. Before deciding to attend, you say to 
yourself, "If Tm going to understand this lecture. Til have to translate 
it into words Tm familiar with. Let's see. 'Semantic integration'. In 
English grammar, 'semantics' has something to do with meaning. 
'Integration' might mean seeing how the parts of something are 
related. 'Pictograph sentences' are probably stories told in pictures, like 
those picture books used in Ethel Green's kindergarten class. That's it: 
they're trying to see what effects teaching young children to read 
picture stories has on their understanding and recall of the stories." 



*Numbcrs in parentheses appeanng in the text refer to the Bibliography beginning on page 44. 
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By engaging in this internal dialogue, you are demonstrating impor- 
tant skills: raising questions, breaking up a complex idea into compo- 
nents, drawing on your c i\ prior knowledge, translating complicated 
ideas into examples. The hypothesis you generate about the lecture 
title— that it will present research information about some important 
prereading skills— may motivate you to attend. That is, you may wish 
to attend in order to get feedback on whether the lecture does in fact 
deal with the topic you envision. In anticipation, you recall other 
evidence— from your teaching experience or a university class — bearing 
on the topic. You therefore arrive at the lecture with a series of 
hypotheses about its content. 

In other words, you arc engf*ged in the process of critical thinking. 

Your problem as a teacher is to encourage your students — who may 
not have relevant background knowledge to call on, and who may not 
have much experience in carrying on such a dialogue about school- 
related subjects— to progress through stages similar to those you went 
through when deciding to attend the lecture on children's comprehen- 
sion of picture books. 

This monograph reviews research on the development of critical 
thinking skills and introduces a series of these skills that can be 
incorporated into your classroom teaching. The activities presented can 
be used by teachers across grade levels and disciplines. 
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EFFORTS TO IMPROVE 
STUDENTS' THINKING SKILLS 

For more than a decade, a number of educators and psychologists 
have looked at learning from a new perspective: rather than testing and 
labeling students by ability and achievement, they have sought ways to 
improve students' basic reasoning skills. This represents a significant 
shift away from the nature/ nurture controversy: the assumption of 
these researchers and clinicians has been that critical thinking represents 
a set of skills that can improve with practice. The questions posed by 
this work are as follows: what are the most important thinking skills, 
and how can they be niost effectively enhanced? 

This section reviews both research findings and several programs for 
improving students' thinking skills. 



HELPING STUDENTS REMEMBER WHAT THEY READ 

The first well-controlled studies investigating factors affecting verbal 
learning were done in the area of reading research in the late 1960's 
through the mid-1970's. Several studies showed that questions generat- 
ed by text authors improve students' recall of text material (32, 31, 13, 
2). Further, other researchers found that jWi?f?/-generated questions 
were effective in improving student reading recall and comprehension 
(18, 34). Moreover, Andre and Anderson found that training students 
to generate questions had the secondary effect of improving the quality 
of the questions (1). They also found that the effects of question 
generating were stronger for students with poor entry skills than for 
those with initially good skills. Discussing this latter finding, they 
hypothesized that "high verbal ability students already have the 
component skills included in the self -questioning study technique" (1). 
That is, it may be that successful learners read to answer questions as a 
matter of course. By teaching unsuccessful students to raise questions as 
they read, these researchers helped them to acquire what may be a 
critical skill for learning complex verbal material. 
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HELPING STUDENTS IMPROVE PROBLEM-SOLVING SKILLS 



Externalizing the Thinking Process 

This clue, that the key to improving thinking lies in the examination 
of successful students' learning strategies, has become central to the 
work of a number of researchers who have investigated students' 
problem -solving methods, often outside the laboratory. Several of these 
researchers have concentrated on developing models of prototypical 
good and poor problem-solving behavior. Gray (19) speaks of "identi- 
^ing good habits of thought" by studying "ideal" thought patterns. 
Wales's Guided Design (39) teaches students to solve open-ended 
problems aloud in small groups, using ordered steps and receiving 
feedback from the professor. An integral pan of the work of these 
researchers is obtaining problem-solving protocols of novices and experts 
via taped interviews. Using this method, Larkin (27) found that 
beginning physics students initially rely on formulas, while experts 
construct pictorial models of problems. Lin (28) talks about the 
difficulties in constructing good models of problem-solving in novices 
and experts. Greeno (20), working with high school geometry students, 
has refined the model-building process through computer simulation: 
the data fed into his computer was taken from thinking-aloud protocols 
given by students studying geometry. Moit recently, he has analyzed 
the counting tasks of young children, building a theory of children's 
"conceptual competence" from his data (21). Clement (9), also using 
taped interviews with students, has constructed a model of knowledge, 
assumptions, and preconceptions that beginning students and experts 
bring to the solution of problems in physics. 

An important intervention to emerge from this group of psycholo- 
gists has been developed by Whimbey and Lochhead (43). Building in 
an early experiment by Bloom and Broder (4), they have devised a set 
of procedures that teach initially poor problem solvers to be increasingly 
more systematic in their thinking. From their observations of students' 
thinking-aloud protocols, Whimbey and Lochhead have drawn the 
following conclusions: 

• The critical learning strategies of good learners can be identi- 
fied by asking them to think aloud when solving problems. 

• Initially poor problem solvers can acquire improved problem- 
solving skills by systematically analyzing problems aloud, 
often working in pairs. 
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• It appears that an important skiJl in good problem solving is 
generating and testing hj'potheses— a findmg that reinforces 
other work on the role of questions in learning. 

• When initially poor problem solvers master the skills of 
systematic problem analysis through exercises, this skill is 
transferable to other learning situations; they have learned to 
think better. 

The training method developed by Whimbey and Lochhcad, G)gni- 
tive Process Instruction, helps unsuccessful learners become more sys- 
tematic in their problem solving. Working in pairs, as active listeners 
and problem solvers (see pp. 37-38), students proceed through a series 
of word problems that become increasingly more complex, similar to 
complex word problems on intelligence tests. The following problem 
exemplifies those used in their system: 

Cross out the letter after the letter in the word "pardon" that is in the same 
position in the word as it is in the alphabet. 

Successful problem solvers would work through the problem, asking 
themselves a set of questions: 

Okay, so I have lo cross out a letter which is in thp sarre puoJtion in the word 
as it is in the alphabet. "P" is in the first position in the word "pardon." But 
"a" IS in the first position in the alphabet. !n the word "pardon." "a" is in the 
second position, "r" is in the third position. Okay, "d" is in the fourth position 
in the word and it's also in the fourth position in the alphabet. But now in the 
beginning of the problem, there was someth ng confusing. Let me go brck to 
it. I have to cross out the letter after {he letter in the word "pardon." So I have 
to cross out the letter after the "d"— cress out the letter "o." (41. p. 19) 

In contrast, poor problem solvers, who do badly on SAT exams and IQ 
tests, will skip over much of the relevant information, guess at answers, 
and fail to check systematically to assess their answers. 

The Whimbey/Lochhcad exercises force students to externalize their 
thinking — to think aloud, where errors and skipped steps can be readily 
identified; in addition, working in pairs helps students learn to edit 
unsystematic thinking in themselves and others. The exercises are 
panitularly effective when they are given in preparation for complex 
problem-solving courses, such as mathematics, chemistry, or physics. 
Students learn to transfer the skills acquired in the exercises to their 
problem solving in these courses. 

There is evidence that this approach is effective. Hunter and others 
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(25)» working at a predominantly Black college, report that the 
Whimbey/Lochhead system results in significantly improved SAT scores 
and ability to complete science programs in college. 

Nonverbal Problem Solving 

As we have indicated, the Whimbey/Lochhead exercises are similar 
to items on verbal intelligence tests. In contrast, a number of programs 
aimed at improving students' thinking focus on exercises similar to 
nonverbal intelligence test items. They require the manipulation of 
abstract symbols and forms. For example, an instructional item might 
contain a series of geometric forms; the student is asked to complete 
the series by choosing a form that is similar, or analogous, to the 
figures in the original line (see Figure 1). 



The authors of these programs maintain that the skills they intend to 
teach— classification, finding analogies, tracing sequences, etc. — can be 
taught only in content-free instructional settings. They contend that if 
students learn the skills in isolation, they will be most likely to use 
them in a variety of situations. 

The most widely used program of this kind is Feuerstein's Instrumen- 
tal Enrichment. The exercises in this program, which students work on 
individually or in a small group with an adult * 'mediator,'* are aimed 
at improving learners' general intellectual abilities: ** Instrumental En- 
richment (IE) represents an attempt at intervention designed to aid the 
retarded performer to accede to higher levels of cognitive functioning 
by changing his cognitive structure rather than affecting his manifest 
behavior" (16, p. 1). In other words, the student working through the 
IE exercises will develop general thinking skills that will translate into 
improved intellectual performance. 




Which figure completes the analogy? 
Figure 1 
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The Organization of Dots exercises exemplify IE training. In these 
exercises, students are asked to find geometric shapes in an apparently 
random field of dots. Once the shape is identified, the student is asked 
to connect the relevant dots, thereby highlighting the hidden square, 
triangle, or rectangle. (The exercises are similar to **connect-thc-dots" 
games found in children's magazines, except that they use progressively 
more complex arrangements of geometric forms.) Feuerstein maintains 
that these exercises give students "practice in the projection of virtual 
relationships . . . [providing] opportunities for the performance of a 
number or cognitive operations: differentiation, segregation, organiza- 
tion by restructuring the field" (15). 

We have several reservations about these kinds of programs. The 
chief problem relates to transfer of training: it is unclear what effects 
nonverbal, abstract exercises have on academic learning. These programs 
make the assumption that, since nonverbal intelligence test items are 
highly correlated with general intellectual ability, the way to improve 
general intellectual functioning is to train students to periForm well on 
such items. It may be that the reverse is true: that is, people who have 
good verbal intellectual skills, who tend to perform well academically, 
perform well on nonverbal tests as a by-product of their good verbal 
thinking skills. They "talk" to themselves when solving problems such 
as the figural analogy on p. 12 of this monograph (for example, "Let's 
see. There are two rectangles in the first group, one white and one 



The advocates of nonverbal conceptual training programs believe that 
students can acquire new thinking skills only in content-free learning 
situations. Therefore, teachers of their systems are not immediately 
encouraged to apply related strategies (for example, finding the main 
idea in a paragraph, which is said to be analogous to finding a figure 
in a maze of dots) to academic learning. In programs such as IE, 
students woric through nonverbal problems for months. Only after 
demonstrating mastery on exercises such as the Organization of Dots 
are connections made to content-related material. 

It may be that any academic gains students make in these programs 
are directly attributable to the "transfer" activities constructed by 
inventive teachers— such as having students look for similar and differ- 



*It may be that, if students worked on such problems in pairs, talking aloud their thinking, the 
exercises might improve students' abilities to work through problems more systematically than they 
have in the past The Whim bey /Lochhead program, which uses pair problem solving and whose 
problems are language-based, requires less transfer to actual academic problem solving. 
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cnt elements in reading material or identify key concepts. In other 
words, it may be that such academic gains would occur without the 
weeks and months of prior, abstract, "conceptual** training. 



Divergent Thinking 

Some efforts at improving students* thinking call for "divergent 
thinking'* in a recitation format. In these exercises, students arc called 
on to stretch their imaginations, to look at familiar situations in a new 
way. The most widely used program of this kind was created by 
deBono, who constructed a set of content-free exercises or "operations" 
designed to improve students* thinking (11). deBono is concerned with 
what he calls the "perceptual,** as distinct from the "processing," 
phase of thinking — that is, areas where logical analysis is less helpfiil, 
where discovery of new approaches is of paramount importance. He 
correctly points out that the teaching of logic is a limited approach to 
improving thinking, since logic is confined to the analysis of totally 
specified problems. The exercises deBono suggests are simple and dear. 
In the PMI exercise (Plus, Minus, Interest), for example, students are 
asked to evaluate a proposition according to its positive and negative 
aspects, as well as those that seem interesting. Working alone or in 
small groups, students might be asked to consider positive, negative, 
and interesting sides of the proposition "All cars should be painted 
yellow.** In another deBono exercise, CAF (Consider All Factors), 
students are asked to generate increasingly longer lists of aspects of a 
given situation or proposition. 

We believe that the chief value of these kinds of exercises is to 
enable students to "loosen up,** to allow themselves to think of 
unusual ways of looking at information and expressing ideas. This kind 
of exercise could well be a first step in more complex decision-making 
exercises (see pp. 39-41). 

deBono, however, claims a wider effect for his exercises. He main- 
tains that they provide students with tools that can be transferred to 
any problem-solving situation. He believes that these skills must be 
learned independent of any content-area information, that only in such 
isolation can the process of thinking be developed: 

"If a person is thinking about something then surely he is learning how to 
think." 

Unfortunately, this is not true. A geography teacher would claim that in 
learning geography a pupil would be forced to tnink. A history teacher and a 
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science teacher would make the same claim. All would be right. The question 
is whether thinking about something develops any transferable skill in thinking. 
In content subjects. . .there is comparatively little scope for thinking except for 
the hindsight variety: *'Now you can see that this happened because of 
that ..." This is no fault of the teacher. It is the nature of content subjects that 
is at fault. (11) 

In shon, deBono, like Feuerstein, subscribes to the notion that 
intellectual skills must be sharpened in isolation from content-area 
issues— that thinking skills will be most widely applied by the student 
if they arc initially practiced in content-free settings. 

We believe there is a critical weakness in this line of argument: it 
implies that no one has ever thought creatively in a content area, that 
academic learning itself is somehow suspect. This criticism is too far- 
reaching. It may be that the way students are taught at present is too 
fact-oriented, that the play of ideas in any discipline is not stressed in 
most of formal education. However, the fields themselves raise ques- 
tions that stretch the creative powers of scientists and researchers. 
Perhaps instead of abandoning academic disciplines as sources for 
creative thinking in schools, we need to learn to teach them in ways 
that involve students in the questions raised by the fields, so they can 
sense the excitement of the scientist at work. 



Incorporating Thinking Skills Instruction 
into the Content Classroom 

The idea that students can adapt more complex learning tools than 
rote memory to academic learnmg — that they can **learn how to 
learn'' — has gained increasing currency in educational circles. Newspa- 
per an-Ides repon stories of teachers who have successfully promoted 
?,cave learning in their students; a number of states are mandating the 
teaching of thinking skills' in public schools. The Learning to Learn 
system, perhaps the most comprehensive thinking-improvement system 
now available, exemplifies successful efforts of this kind (22, 23). 
Developed originally for disadvantaged college students, LTL has been 
used effectively for students reading as low as at fifth-grade level. The 
system is based on the work of a group of researchers and clinicians at 
the University of Michigan during the 1960's. Working under Dale M. 
Brethower, the group — like the psychologists mentioned earlier — sought 
to discover what was systematic and predictable about successfiil 
students' learning. These thinking strategies were identified by asking 
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students to make internal events external and explicit — to think aloud 
as they engaged in a variety of academic tasks. 

The group found that successful students commonly use the follow- 
ing major learning tools. They — 

• ask questions of new materials, engaging in a covert dialogue 
with the author or listener, forming hypotheses, reading or 
listening for confirmation; 

• identify the component pans of complex principles and ideas, 
breaking down major tasks into smaller units; 

• devise informal feedback mechanisms to zsscss their own 
progress in learning; and 

• focus on instructional objectives, identifj'ing and directing 
their study behaviors to meet course objectives. 

The originators of LTL "translated" these skills into exercises that 
less successful students could apply directly to their academic work. 
Results included significantly improved grades and retention in school; 
improved reading, writing, and listening skills; and increased student 
motivation. Classrooms incorporating LTl methods are active learning 
environments with a great deal of student participation. 

The Learning to Learn system contains general learning skills, which 
can be applied to the study of any content area, and subject-specific 
skills, which are dictated by the structure of specific academic disci- 
plines. The following provides an overview of the system: 



Input 

Stage: Generating questions from lecture notes; reading to 
answer questions (textbooks and books without head- 
ings); reading to solve problems; reading for examples; 
reading graphs, tables, and diagrams; developing editing 
checklists to improve grammar in writing and to work 
through math-based problems. 

Organiza- 
tion Stage: Information mapping, flow charting, using task check- 
lists. 

Output 

Stage: Writing to answer questions, systematic problem-solving, 
developing keyword diagrams. 



16 

ERiC , ^7 



The system provides both "left brain/' analytical exercises, and 
"right brain," creativ.e exercises. Students do not view the skills as 
separate ones; rather, they come to see all the LTL exercises as 
variations of two central skills: generating questions and breaking down 
ideas and tasks into manageable parts. As they become more Kuniliar 
with the skills, students **play" with the ideas presented in their classes 
and reading assignments: they make variations on assigned problems, 
they ask themselves questions that were raised— but not necessarily 
answered— by the material, they construct maps that show the relation- 
ships bet>veen apparently unrelated ideas and facts in their courses. 
Unlike study skills, which lose their effect after the student stops 
explicitly using them, the LTL skills become part of the learner, 
integral to the individual's thinking process. The system's developers 
see LTL as comprising a fourth basic skill, reasoning, which facilitates 
the acquisition of the other three — reading, writing, and arithmetic 
(23). 

LEARNING STYLES 

No review of critical thinking is complete without a discussion of the 
"learning styles" issue. There is a good deal of evidence that students 
leam in somewhat different ways — some are more analytical, others 
more wholistic in their approach to new information; some learn better 
when working independently, others require direction. There is evi- 
dence that differences in leaming style may affect skill in reading (8), 
language acquisition (5), learning mathematical concepts (12), and even 
moral development (24). 

What lessons does this research have for teachers who wish to 
promote critical thinking skills in their students? Many researchers 
exploring the problem of learning styles advise educators to teach 
toward students' strengths. Cleland (8), for example, suggests that 
reading clinics diagnose for students' strengths and build strengths- 
instruction into lesson planning. This is very sound advice: students will 
more likely practice a skill on their own if it gives them feelings of 
competence and mastery. 

"Teaching to strengths" can have a negative effect, however, if 
students' weaknesses are ignored. An extreme case recently appeared in 
a school where one of the authors acted as a critical thinking-skills 
consultant. When a teacher began an exercise in generating questions 
from lecture notes, one student objected that he could take notes only 
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from the blackboard. The student's Individual Educational Plan had 
specified that he was a visual learner, and he had been ''protected** 
from learning experiences requiring good auditory processing skills. A 
better educational plan would have required exercises that enabled the 
student to build the skills he was lacking. 

In practice, no teacher can be all things to all students. Perhaps the 
best way for teachers to incorporate ''learning styles" research findings 
into the classroom is to be aware that students have many different, 
individual approaches to learning. Vary activities to allow for such 
individual expression and skills: make both structured and open-ended 
assignments, ask students to work independently and in pairs, ask 
students to find specific supporting arguments in a debate on a 
controversial issue, and ask students to imagine future worlds resulting 
from discoveries not yet made. By varying critical thinking assignments, 
teachers will tap the skills and remediate the skill deficits of most 
students. 
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IMPROVING STUDENTS' CRITICAL 
THINKING SKILLS: SOME EXERCISES 

This section presents a number of exercises that you can use to 
stimulate your students' critical thinking in the classroom. We urge you 
to experiment: try our methods, modi^ them as you see fit, test out 
those that seem to work for your students, share your ideas with your 
colleagues. While doing this, keep in mind the following general 
guidelines: 

• Make your critical thinking skills exercises relevant to your 
students. If they are working toward solving problems that 
interest them, they will be more involved in the learning 
process. 

• In both critical thinking exercises and the structure of your 
classroom, find ways to make learning an active process for 
your students. 

• Help students use problem-solving methods that prevent 
them from skipping steps— zsk them to work in pairs, talking 
aloud their thinking, or to draw models of the problem. 

• When introducing a new set of concepts, always show stu- 
dents both the big picture (so that they can see the relation- 
ship between disparate facts) and ways to break down a 
complex idea into its component parts. 

• Focus on the problem-solving process, not the memorization 
of facts. 

• Find ways to individually reinforce your students for their 
approximations to appropriate performance. 

The exercises presented here were originally designed for use with 
students in the middle grades through high school. However, teachers 
of early elementary students may find that these techniques can be 
modified for their students. For example, question-generating exercises 
can be used at all levels of instruction. As Bruner has said, ''The task 
of teaching a subject to a child at any particular age is one of 
representing the structure of that subject in terms of the child's way of 
viewing things." (6, p. 33). For example, teachers can introduce the 
concepts of supply and demand to kindergarten students by organizing 
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a classroom "store," and by using question-generating exercises related 
to students' activities in the store. 

Some of the exercises in this section are progressive: they begin with 
"translation" question exercises and proceed to complex decision- 
making exercises. Others are designed to be used in conjunction with 
all exercises: providing students' with information feedback as a 
method of ongoing positive reinforcement, providing students with 
models and foils of completed critical thinking exercises, and grouping 
students in ways that will facilitate active learning. Finally, we encour- 
age you to make your own variations on our suggestions. 

GENERATING QUESTIONS 

The process of generating questions is fundamental to critical think- 
ing: it is the basis of the ongoing internal dialogue that is the core of 
intellectual analysis. Most teachers know this, and attempt to encourage 
it in their students, but they are frequently disappointed with the 
results. We feel that question generating is most useful when it 
promotes active student learning. However, for a variety of reasons, 
many teachers have been trained to use instructional methods that 
produce a passive learning environment. This section discusses various 
aspects of student question generating. To give you a clear sense of 
what we mean by active learning, we contrast each active approach with 
its opposite — one that may increase student passivity. 

1. Stimulating question generating 

Active Learning: Experiment with ways of helping your students 
"translate" material from books, discussions, lectures, and films into 
questions. 

Example: Mr. Howard has just shown his fifth grade class a film on 
the steel industry. The film illustrated the mining and 
refining of ore and the forging of steel, which was then 
made into parts of familiar products, like automobiles. 
After the film, Mr. Howard asks students to work in pairs 
and make lists of the stages of steel production they have 
just seen. When students have written as much as they can 
remember, he asks them to look at what they have written 
as a series of answers on a test, and (still working in pairs) 
to write the imaginary test questions for these "answers." 
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Working with the class as a whole, Mr. Howard then asks 
students to read the questions to him. The questions, which 
he puts on the board, become the basis for a discussion of 
the film. 

Discussion: Questions provide a frame of refcrcrcc for students to 
organize the facts they learn. While it is difficult to retain isolated 
facts, information organized into a pattern is more easily recalled and 
applied. When students learn the kinds of questions a field asks, they 
have a framework in which to put the new information. 

Staning with "translation" questions helps students build this skill. 
Since they are new to most fields they are studying, they cannot begin 
by asking creative, explanatory questions. However, once students have 
begun to generate questions, a natural process occurs in which they 
begin to see the field they arc studying in terms of the kinds of 
questions it raises— and they stan the procc s of asking their own 
questions about the material. 

Passive Learning: Don't expect students to be able to begin generating 
questions by coming up with questions reflecting their interest in the 
subject matter. 

Example: Mr. Rudd asked his tenth grade class to read a chapter on 
Greek city states. He begins the class by asking students if 
they have any questions about the chapter. There is no 
response. Feeling slightly exasperated, as he usually does, 
given evidence of students' ignoring reading assignments, 
Mr. Rudd sighs and gives a brief lecture on the key points 
of the chapter. He describes the geography of the Greek 
islands and the development of separate city states. His 
lecture over, Mr. Rudd asks if students have any questions 
about it. Silence. Mr. Rudd then begins calling on students, 
asking them questions about the material he has just 
covered. 

Discussion: Many teachers feel that the easiest questions for students to 
raise are those that reflect students' concerns. It is true that students 
will be more highly motivated to learn content that interests them— 
that answers questions they bring to class. However, it does not follow 
that early question-raising attempts should focus on students' inven- 
tiveness/skills as question askers. Students have been conditioned over 
long years not to expect course material to mirror their interests. When 
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Ruthic is asked by Mr. Relty what questions she has about school- 
related material, she will likely come up with a blank. Her intemal 
response to the question "Students, do you have any questions about 
what we've been studying?" is, "What does Mr. Relty want me to 



It is difficult to engage the student's imagination in generating 
questions (those of interest to the student) in pan because students are 
not used to their questions forming the basis of academic learning. 
However, perhaps more significantly, students often cannot "come up 
with" questions because what they are studying is, by definition, new 
to them. In the initial phases of study, they have difficulty asking 
questions because they are novices: they do not know which questions 
the field answers. 

2. Improving reading skills through question generating 

Issues of reading comprehension are important when discussing 
critical thinking, since all academic learning has a written text. 
And, of course, reading compreheusion is one expression of general 
intelligence— a fact that frustrates teachers of street-bright, illiterate 
students: if Sheila is so bright on the playground, why isn't she 
doing well in school? 

Active Learning', Teach stud to generate questions from reading 



Example-. Janet Marcus has found that her sixth graders generally do 



not do assigned readings at home; however, most of her 
students are diligent about handing in written homework 
assignments on time. By asking students to generate ques- 
tions from their reading assignments, she has made their 
reading at home more active — and more likely to occur. 

When she assigns a new chapter, Ms. Marcus asks stu- 
dents to "translate" headings and subheadings into ques- 
tions. To reduce the mechanical aspect of the task, she asks 
students to combine two or mo^e headings into one ques- 
tion, or to make sure that many of their questions ask 
"Why?" and "How?" — which require more complex expla- 
nations than a definitional question asking "What?" 



Discussion: Asking students to turn textbook headings and subheadings 
into questions may seem like a mechanical exercise: there will be many 



say? 



material. 
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**What is . . . questions in the beginning. However, if you combine 
this exercise with some of the others suggested in this monograph, you 
will find students starting to ask better questions. When they think in 
terms of the kinds of questions being raised, their learning will be 
more goal-orienced. 

We have just said that reading with comprehension involves looking 
for answers to your own questions. Therefore, the way to help students 
understand— and correctly interpret— what they are reading is to follow 
the behavior of good readers: students should generate their own 
questions and read to answer them. Here is a technique you may wish 
to '^troduce to your students: 

1. Survey the chapter. Read the chapter summary, main headings 
and subheadings, and captions under some of the illustrations. 

2. Formulate questions. Take a small section of the chapter and 
ti m the headings and subheadings into questions. When writing 
the questions, relate headings and subheadings to each other, as 
well as to the chapter title. (For example, in a chapter titled 
•'Westward Expansion," a heading might be **The Gold Rush." 
A good question would be, "How did the Gold Rush affect 
westward expansion?" not, "What was the Gold Rush?") 

3. Read to answer the questions. When your students reach this 
step, ask them to look in the chapter for the answers to their 
questions. When they find the answers, ask them to write down 
keywords and phrases to help them remember the answers if 
asked to report them to others. 

If a textbook heading or subheading covers several paragraphs, the 
prereading question may be too general. In this case, ask your students 
to— 

1. Read only the first sentence of each paragraph. Find two or three 
keywords or phrases in each of these sentences. 

2. Write a question that includes keywords from each first sentence. 
This question will summarize the author's argument, and help 
students— especially slow readers— read with comprehension. 
(Note: While this skill is especially useful to slow readers, it may 
require some individualized work— modeling the skill, talking 
aloud each sen.ence, keywords, and summary questions — before 
these students will be able to use it independently. You may 
want to involve your school's special education or remedial 
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reading consulting teacher in this activity, helping you individ- 
ualize the skill for students whose reading is significantly below 
grade level.) 

3. Read the whole passage. Does it answer the questions asked? 

Discussion: It is true that first sentences are not always topic sentences. 
However, if students take imponant words from the first sentences of 
several paragraphs, they will form a general picture — create a hypothe- 
sis — about what the passage is saying. And since students are reading 
actively, looking for confirmation or denial of their hypothesis, even a 
"wrong" question is useful. For example, a student thinks that a given 
passage will talk about the general causes of the French Revolution and 
writes a question to be answered with such information. Actually the 
passage discusses the role of the aristocracy as a cause of the revolution. 
The student can revise his/her original question after reading the 
material to find the right answer. Nothing is lost — the student was 
actively pursuing a goal in reading for information, rather than 
passively turning pages until the chapter was "finished." Whether or 
not the student initially asked the "right" question of the material to 
be read, he or she used the approach of the scientist — making guesses, 
following them, making corrections when necessary. This is the essence 
of both critical and creative thinking. The student should not simply 
follow a straight path, looking for the "right" answers to the "right" 
(traditionally, the textbook's) questions. If the passage answers a 
slightly different question, the student should revise the original 
question. The point is to use the scientific method — make guesses, 
then follow them, sometimes into blind alleys, and then make 
corrections. Playing with, testing, revising ideas — these activities are 
central to active, critical thinking. 

Passive Learning: Don't give students "reading comprehension" exer- 
cises—reading passages followed by questions — in an effort to improve 
reading comprehension. 

Example: Myra is a sbcth grader reading at fourth grade level. In the 
past year, working with the remedial reading teacher, her 
reading speed has improved somewhat, but her reading 
comprehension remains poor. It is clear that there is 
nothing wrong with Myra's intelligence: she is bright and 
lively, and scores well on oral comprehension tests. 
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Ms. Algard, the remedial reading teacher, has a number 
of reading comprehension exercise programs in her reading 
lab. All of them rely on the standard comprehension 
exercise: a passage followed by questions about the main 
idea, facts, and author's intent. Ms Algard notices that 
students like Myra often improve their performance on 
these exercises, but they remain poor readers when they 
return to normal classroom assignments. 
Discussion: If spoken or written discourse is a set of answers to implied 
questions, comprehension is the act of seeing the connections between 
consecutive questions/answers. In dai!; life a person is judged to be 
intelligent if he/she can carry on a conversation that has a common 
thread, even though it may veer off in different directions. For 
example, when Ted misses school on the day of an important test, he 
invents a story with many twists and turns to explain his absence. The 
connecting thread of the story — ^why he missed school and should not 
be blamed for it— suggests the workings of a creative, intelligent mind. 
Ted's intelligence is shown in other ways: he easily comprehends a 
complicated set of instructions from his football coach, and he readily 
follows the story line of a complex science fiction movie. However, Ted 
reads painfully slowly. He reads aloud v/ith no expression and stumbles 
over words. His only goal seems to be getting to the end of a sentence. 
Whether reading silently or orally, by the time he reaches the end of a 
paragraph, he no longer knows what he has been reading about; he 
cannot see the relationship between successive parag/^iiphs since he does 
not know what he has just read. Ted cannot use his out-of-school 
thinking skills when reading because the mechanics slow him down — he 
does not see the questions the paragraphs implicitly raise, or the 
connections between them. 

Traditionally, Ted would be given exercises in ** reading comprehen- 
sions'—paragraphs followed by questions, similar in form to reading 
passages on the Scholastic Aptitude Tests. He may learn to skim for 
answers to the questions provided, and improve his performance on 
these exercises — particularly when questions deal with facts, as opposed 
to interpretations. However, when assigned a chapter in his history text, 
Ted encounters the same old problem: his attention wanders, his 
reading is slow and halting, he cannot recall the flow of ideas as he 
reads them. 

What's wrong? Simply that ''reading comprehension" exercises do 
not capture the activity critical to good readers: as they read they 
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conduct an ongoing internal dialogue^ they generate questions about 
what the material might contain, and they read for confirmation or 
denial of their hypotheses. Students who can read to answer theii own 
questions can also read to answer the questions of others — those of a 
test maker or textbook writer. But it does not follow that the way to 
improve reading comprehension for students like Ted is to give them 
endless reading passage /question exercises. 

3. Finding models of good questions 

Active Learning: Ask students to hand in mock exam questions — some 
of which you will actually use in classroom quizzes and exams. 

Example: Margaret Hood's tenth grade biology class has been study- 
ing muscle contraction. Students have conducted a lab 
experiment on frogs' legs, and have been assigned a 
textbook chapter on the operation of muscles. As part of 
the reading assignment, Ms. Hood asked students to turn in 
questions that were answered by information in the chapter. 
She promised to include a number of them in the quiz on 
muscles. Here are some questions students submitted: 

Where does the energy come from that causes the muscle to 
expand and contract? 

How does energy get to the muscle? 

How are waste products taken away from muscles? 

Discussion: Asking students to make up questions that you may use in 
actual tests has several advantages: (1) it enables you to help students 
discriminate between relevant and irrelevant questions (see #4, pp. 
27-29) and to ask questions that increasingly approximate those of a 
professional; (2) it helps students take their question generating more 
seriously, so that they ask increasingly more complex questions that 
approximate yours; (3) it provides students with a specific, concrete 
reward for generating "good** questions. 

Passive Learning: Don't rely heavily on textbook questions and work- 
book exercises. 

Example: Harvey Borden teaches world culture to ninth graders. At 
first, the textbook chosen by his school looked ideal: 
chapters begin with a set of learning objectives, questions 
appear throughout and at the end of each chapter, impor- 




tant points are printed in italics or boldface type, para- 
graphs are short, and there are many illustrations. Students 
like the book and they score well on objective exam 
questions. However, they seem to forget material as soon as 
they have learned it, they have difficulty answering short- 
answer or essay questions not explicitly raised in the text, 
and they are unable to see relationships between material 
learned from different chapters. Mr. Borden suspects that 
his students are simply memorizing the answers to the 
questions printed in the book. 

Discussion: In recent years, many textbook authors have made efforts 
to provide readers with a dear sense of their instructional objectives. 
For example, in a short chapter introduction they may indicate which 
questions the chapter will answer, and they may break up the chapter 
into sections, briefly summarizing each section with a list of key points 
and questions. There is nothing wrong with clear instructional objec- 
tives in themselves. However, too many aids of this kind can increase 
students' passivity: everything is set out for them; they read the chapter 
in the same lockstep, mechanical way they would use to follow a 
cookbook recipe. 

If you want to help your students think while reading, use the 
author's aids as models. That is, read the author's objectives aloud, 
then page through the chapter with students; ask them to work in 
pairs, identifying which sections of the chapter provide the information 
for each of the author's objectives. Next, ask students to cover the 
objectives for the following chapter— one they have not read— and 
again, working in pairs, ask them to page through the chapter, this 
time coming up with their own list of objectives that they think the 
chapter will cover. Later, have them match their objectives with those 
of the author. 

4. Helping students improve question quality 

Active Learning: Make up handouts showing the differences between 
"good" and "poor" student-generated exam-type questions. 
Example: Joe Stone teaches science in a junior high school. He wants 
to teach his students more than the facts of his discipline: 
he wants them to think of science as a way of testing out 
new ideas. In addition, he wants them to be able to write 
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about their ideas and therefore integrates writing practice 
into most of his assignments and classroom work. He has 
noticed that his most creative students, who generate some 
of the most interesting hypotheses about the operation of a 
process under study, are not necessarily his best writers. 

Mr. Stone frequently uses feedback sheets composed of 
student products. If a student hands in an assignment on 
which the creative work is particularly good, but the writing 
is poor, Mr. Stone gives suggestions for rewriting the 
assignment. When it is revised, he makes ditto master 
copies of the student's completed work and uses this as a 



that he thinks are most imponant for Student learning. 

Students feel encouraged by Mr. Stone's use of their work 
as models. Interested in having their work shared by others, 
and hoping to avoid the step of revising their assignments, 
they exercise more thought and attention to detail in their 
written homework. 



Discussion: When learning a new skill, everyone needs a model and a 
foil— examples of what the skill should and should not look like. 
Unfortunately, throughout formal education illustrations of models and 
foils are usually provided in ways that students find punishing or 
difficult to learn from. For example, teachers may mark all the errors 
on students' papers in an effort to provide feedback and to show them 
what their writing should not look like. And the ''ideal" paper used as 
a model may be one written by the teacher, the class's best student, or 
by a textbook writer. Instead, students need transitional examples— foils 
with only one or two errors that are clear enough for students to 
identify and subsequently look for in their own work, and models 
drawn from average/good student samples that clearly exemplify prop- 
erties students can add to their own work. 

Passive Learning: Don't ask students to use the 5W question forms. 
Example: George Peabody wants the students in his eleventh grade 



psychology class to understand more of what they are 
reading. He feels that they spend too much time memoriz- 
ing information from the textbook just before a quiz. To 
improve this situation, he started asking students to gener- 
ate questions from the text. Whenever a chapter is assigned, 
students are required to hand in questions that the text 



basis for classroom discussion 




those elements 



28 



29 



* 'answers." Mr. Peabody has specified that they use the 
Who? What? Why? When? Where? format for generating 
their questions. He is disappointed with the results: the 
students still seem to be learning the material by rote, in a 
mechanical, unquestioning manner. 

Discussion: Not all question forms have the same weight. For example, 
the response to a "when" question can be one word; a **why" 
question requires a more complex response. It is most important to 
remember that you are not proceeding through a series of workbook 
exercises: the rationale for students' generating questions is to help 
them think more actively, more analytically, about the course material. 
For this reason, avoid creating a lockstep formula for their questions. 
Remember that your students are good at asking questions outside 
school— they are continually engaged in internal dialogues as they talk 
with the corner grocer, negotiate their way across crowded streets, and 
so on. You will be surprised at how quickly they will Icam to ask good 
questions of the fields they are studying— the kinds of questions you 
think are imponant— if they translate the material at hand into the 
questions it answers. Here are some guidelines for students: 

1. ''What" questions are good for definitions (for example. What 
is an electron?). Use them only to define a new term. 

2- After defining basic terms, the best question forms to use are 
''how" and "why." You will find that their answers call for 
information that will help your students see relationships be- 
tween new facts they are learning. 

5 . Using alternative class formats to encourage question generating 
Active Learning: Use small group projects to promote student question 
building. 

Example: Because all of Ann Abrams's seventh graders read well 
below grade level, she has decided to use questioning 
techniques. In this way she can help her students see that, 
even with their limited reading skills, they can read for 
information in a research project. 

In setting up the small groups, she follows these principles: 

1. Each group will contain one member who can act as a 
resource person for the others in the group (that is, a 
student reading at or above fourth grade level). 
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2. When students ask the teacher questions that can be 
answered by the group » she will refer them to the 
group. The major point here is consistency: if Ms. 
Abrams tells students that they have all the information 
they need, she knows that she should not continue to 
answer questions. 

3. There is no **best way'' of making up groups: some 
students will work better if assigned to a group, others 
when they choose their own. However, once group 
assignments arc made, they will remain the same 
throughout the year (barring strong conflicts that may 
arise within a group). Ms. Abrams realizes that the 
process of students' continually choosing and shifting 
groups can become a source of behavior problems. 

For her unit on Africa, Ms. Abrams asked students to 
brainstorm, listing statements and questions about Africa. 
None of the statements needed to be true (for example, one 
statement was "Africa is a country.'*), but all had to be 
verifiable. She clicked these statements and questions fron 
students during a recitation session, wrote them on the 
board, then built the unit as follows: 

1. The class was split into small groups or research teams. 
Each team was to look for answers to questions class 
members had asked or to verify statements they had 
made. For four weeks, the teams spent the class period 
in the school library. 

2. Each team researched a section of the statements to 
determine their truth or falsity. If felse, students were 
to find the word that would make the statement true 
(for example, **Africa is a continent."). 

3. Ms. Abrams arranged the students' questions into edu- 
cational, geographic, agricultural, and linguistic catego- 
ries (for example. What kind of crops do they grow? 
What do people hunt with?). Each team chose a 
category to research for a short report. 

4. At the end of the month, Ms. Abrams gave an open- 
book test consisting of students' questions and state- 
ments. To answer the questions, students were encour- 
aged to use each other's reports as resources. 
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Discussion: Questioning techniques can afford students independence 
as learners, so that they look for answers to their own questions and 
they begin to understand the information-source function of reading in 
personal terms. Using small group teams will help all students— even 
those with very poor skills— become aaively involved in a research 
project. 

A similar format might be used for more advanced dashes. For 
example, students in a high school biology class might do team 
research, looking for answers to their own questions ^ issues such as 
the effects of acid rain. 

Passive Learning: Don't use a recitation format for eliciting questions 
from students until they have had practice and success in generating 
questions through individual seatwork, small group work, and home- 
' 'jA assignments. 

Example: Ms. Lodge has just finished demonstrating to her fourth 
grade class how water vaporizes into steam. During the 
demonstration, she stood in front of the class lecturing on 
the process of vaporization while water in a curette visibly 
lowered and steam was given off. She now turns to her 
students and asks if they have any questions about the 
process they have seen and heard about. Jimmy asks, 
"Where did the water go to?" Ms. Lodge answers by 
repeating some key points she has just mentioned. An- 
noyed, feeling that perhaps a number of students have not 
paid attention to the demonstration, Ms. Lodge calls on 
students at random, asking questions that test their under- 
standing of the concept "vaporization." Students answer 
haltingly, and Ms. Lodge feels as if she is pulling teeth. 

Discussion: In most teaching situations, the recitation format results in 
student passivity— the opposite of the active learning environment that 
promotes critical thinking.* If the teacher calls on students randomly, 
some of the passive atmosphere is reduced. But it is replaced only in 
small part by the students' actively following, anticipating, and inter- 

•In some cases recitation classes can promote active student involvement. For example, when 
students have had practice and have begun to achieve mastery in some of the skills suggested in 
this monograph, a decision-making or debate-oriented recitation class can result in lively 
panicipation (see pp 3Ml). However, it is important to lay the foundations for recitation classes 
so that more students than your ''best" ones become involved. 
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nally answering the teacher's prompts. The major part of most stu- 
dents* internal dialogue in a recitation class involves emotional issues 
(for example, **Is the teacher going to call on me? How will I feel if I 
say the wrong thing and look foolish to the other kids?"). In addition, 
students who have never done well in school may simply turn off 
during recitation sessions; they learn to say **I don't know," and 
realize that others expect them to be "out of it." 

Throughout this section, we have indicated that active learning 
occurs when students seek answers to field-relevant questions. Trying to 
promote this activity artificially — by randomly calling on students to 
respond before they have had time to "play" with the new concepts, 
to generate questions from them and make variations on them — often 
results in an uncomfortable contest of will between teacher and 
students. 



IMAGINATIVE WRITING 

As we have shown, student question writing is an important 
component of critical thinking. Writing their own questions helps 
students see the relationships among facts of a given field, helps them 
understand the field in terms of the questions it addresses. Above all, 
it promotes more active learning. 

Imaginative writing is another kind of exercise that will help students 
think more actively. Its objective is to "loosen up" students, to help 
them talk to themselves on paper. Here are some imaginative writing 
exercises you may want to use in class: 

Biology: Ask students to imagine a day in the life of an animal 
you are studying (an earthworm, a rabbit, an elephant). 
Working in pairs, ask students to raise questions about 
the animal: what it eats, sees, feels, how large it is in 
relation to specific parts of its environment. Facts need 
not be scientifically correct; later on students can use 
their books and library references to confirm their 
guesses. 

English: Ask students to write about the first hour of waking up 
on a typical day last summer. What were the first things 
they heard and felt before opening their eyes (a barking 
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dog, a sweaty bedsheet)? What was the first thing they 
saw? What did they feel when their feet touched the 
floor? Ask them to make sure that each sentence 
contains a physical description, not an emotional one 
(that is, the color "green,'' not a word like "bcauti- 
fur'). How did the air feel? the floor? What were two 
or three things in the room they first noticed? After 
students have been writing for 15 minutes, ask them to 
exchange papers and work in pairs, circling the words 
that describe specific sensations in each other's work, 
prompting each other about what was left out but 
might be included.* 

Social 

Studies*. Your class has been studying ancient Rome. Ask stu- 
dents to work in pairs to answer the following ques- 
tions: You are a citizen of the Roman republic. How do 
you feel about Caesar making himself emperor? How 
would you feel if this happened in America today? 

Discussion: The imaginative (or creative) writing exercises described 
here are not "free writing": students are asked to write something in 
response to a general problem or question. We call this an imaginative 
writing exercise because we are not concerned here with factual truths 
or the structure of students' arguments. 

What is the purpose of such an exercise? Each of our examples 
illustrates a problem faced by professionals in these fields. What 
questions should one examine when doing field research with animals? 
How should one write vivid descriptions? By not stating the problems 
formally, with "right" and "wrong" answers, we give students the 
chance to explore something about the field that the professional does: 
make guesses, test hypotheses, see how something will "work" without 
an immediate judgmental consequence. In a sense, we are teaching 
students to use a method of scientific inquiry. We are not summariz- 
ing, stating the 10 steps of a process found by the researcher after long 
months or years of experimentation. We are giving students a chance to 
explore wrong directions, to see where guesses might lead. 

*Scc '* Working in Pairs." pp. 37-38. 



33 



34 



Aspects of Imaginative Writing: 
Generating Questions and Keywords 

Exercises that promote creative thought require some kind of struc- 
ture: that is, there must be some point of departure, some way for the 
student to get started on the task. Here is a method that you might 
introduce during imaginative writing exercises, one that will also form 
the basis for students' writing formal essays and research papers. Give 
students a topic about which they already have opinions, can make 
guesses, or can use certain tools or analytic s!dlls you have already 
introduced into the course. Examples tbr high school students might 
be, "Should the legal drinking age be raised to 21?" or ''Should 
restrictions be placed on genetic research?" If students know little 
about the topic, but it is one that easily lends itself to a discussion of 
two sides of a controversy (like the question of genetic research), you 
may wish to give students some background by assigning a short 
magazine article on the issue. (The article should be short because you 
are trying to help students play with their own ideas, not facts. In 
other words, this exercise stresses the creative, rather than the transla- 
tion, aspect of critical thinking.) 

FEEDBACK: AN ESSENTIAL ASPECT OF ACTIVE LEARNING 

Your goal as a teacher is to engage students actively in academic 
work so that they become involved in what they are learning, motivated 
by the excitement inherent in each field they study, avidly seeking 
answers to their own questions. The exercises we are suggesting in this 
monograph will help your students become active learners. However, 
one essential component is missing in all these exercises by theip- 
selves — and in those presented in many activity books. That is the 
element of ongoing feedback. 

Feedback on progress is essential to all learning. Outside school, it is 
readily presented by the environment: we look for cars when crossing a 
street, we watch carefully while pouring juice into a glass — there are 
immediate consequences for inattention. Our learning is shaped by the 
environment: we learn to notice and make adjustments for changes. If 
a first approximation to a task is successful, we will take a chance on 
doing the task more quickly, or try a more difficult aspect of it. 

However, if we receive inadequate feedback — feedback that is remote 
in time from the performance of a task, or that seems oiherwise 
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unrelated to it — we will not he changed by the feedback and will most 
likely repeat the same mistakes. 

The feedback students receive in school often comes too long after 
the task to provide useftil information. In addition, it is often too 
complex to be useftil. If Janet makes 10 kinds of grammatical errors on 
a short paper, and all are marked in red by her teacher, she will not 
know where to begin to improve her writing. The paper is most likely a 
candidate for the round file. 

Immediate feedback serves another role besides shaping Jcaming: it is 
a powerful source of reinforcement and will keep students working long 
after other inducements have failed. 

How does this relate to teaching critical thinking.^ Like any new skill, 
learning to think in an academic setting is difficult at first. Students 
will be anxious about their success, esp.-*cially given their experience in 
school thus far. They will think, **Am I asking the 'right' questions.^ 
How many questions should I ask.>" Over time, as critical thinking 
exercises make it easier for them to master a wide range of content-area 
course work,* students will find the use of critical thinking skills 
rewarding in themselves. And they will find ways to give themselves 
feedback on their success in using these skills. However, while they are 
engaged in the process of acquiring the skills, they will need feedback 
to shape their learning and to reinforce their use of the skills. 

For all these reasons, if you decide to incorporate thinking skills into 
your teaching, make them "count"; give students credit toward their 
course grades for using the skills. A good feedback system is essential to 
students' acquisition of these skills. 

Feedback That Improves Students ' Performance 

The best feedback systems have the following components: they 
provide direaion and reinforcement to students; they give students 
ongoing, specific knowledge of their performance; they quickly follow 
tasks completed by students; and they are simple enough to be 
reinforcing to teacher as well as students. 

What are sonie useftil ways of providing this feedback.^ Teachers who 
are most effective at incorporating thinking skills into the classroom 
devise point systems for students' use of the skills. These systems 

•Unlike critical learning skills from systems that are abstract and unrelated to content-course 
material, these exercises will not take your students away from the material of your course, and 
they will help you achieve your content-course instructional objectives. 



35 



should not be complicated — both for reasons of consistency and to 
reduce the teacher's "homework** time. In this connection, s^jppose 
you are asking your students to perform some of the question- 
generating exercises suggested in this monograph. What kind of 
marking system are you currently using? If 30 percent of the students' 
final grade is dasswork, and you plan to introduce thinking skills into 
every class (during lectures, students take notes and generate questions 
from them; during group work, students perform a task involving 
question generating and decision making), then 30 percent of the grade 
is now students' classroom thinking work. If you also plan to ask 
students to perform homework exercises that, in pait, require their use 
of thinking skills, you will want to count that work as part of the final 
grade. 

How can you grade students' use of a thinking skill? As we have 
said, the best grading policy is one that is simple and consistent. When 
you plan to introduce a skill, decide how many points it is worth. For 
example, suppose you plan to ask students to write questions based on 
lectures and on readings (these may be exercises done in class or as 
homework assignments). Students may receive one point for every 
**what" question and three points for every "how" or "why" ques- 
tion. More complex questions — those that ask for examination of more 
than one aspect of a situation/fact/event — may receive five points each. 
This may seem simplistic because it does not allow for shades of 
difference in the quality of questions. However, we have found that 
this kind of point system is effective; it keeps students working at the 
task, and helps them improve their performance, while allowing the 
teacher the minimum of at-home marking time. Do not introduce a 
grading system that you find cumbersome or time-consuming. It will 
give you negative feelings about the task itself, and make it less likely 
that you will follow through with either consistent grading or practice 
of the skills themselves. 

Whatever feedback system you plan to implement, remember that it 
must be rewarding to your students. All feedback, whether formal (a 
point system) or informal (a teacher's comments), should have the 
effect of encouraging student performance. If you expect too much too 
quickly of students, if you praise some students and not others, this 
trainmg will have a negative impact on the class. The following 
elements are crucial to a useful feedback system: 

1. Sequence the critical thinking activities to fit the progress of 
your students. There is no formal curriculum, no time chart, for 



36 



37 



your critical thinking exercises. Unlike the content area you 
teach simultaneously, no specific amount of material must be 
covered by the end of the term. Thus you can introduce critical 
thinking skills at a pace that ensures skill mastery for most 
students. 

2. When commenting on students' individual work, be positive. 
For example, if a student has made an effon to generate 
questions, but is not following instructions, do not say, * 'That's 
wrong." Find something positive to say about the student's 
work. This is especially important in the early stages of 
introducing critical thinking skills into your class. Most impor- 
tant, be aware of individual effort and progress. If you are 
walking around the room, glancing at students' work, comment 
on the progress of individuals. For example, if Freddy has 
generated five questions, only one of which reflects the materi- 
al, tell him, "Freddy, that's a good question you asked about 
the Puritans." Funher, let him know why it is a good question: 
**I can see that this question asks about the section of the 
textbook chapter that I assigned." 

Use students' good work as models for improving their poorer work. 
To continue our example, once you have shown Freddy what is good 
about the one on-target question he generated, help him use that 
question as a model for improving his other questions. (You might 
point to an ofF-target question, saying, "Can you rewrite this question 
so that it would be a good test question for this passage, just as you 
did with the other question here^**) 



WORKING IN PAIRS 

As we have said, critical thinking involves an ongoing internal 
dialogue on the part of the learner in which new ideas are compared to 
existing knowledge, hypotheses are raised and tested, and there is a 
continual play between questions raised and answered. The engaged 
learner is actively searching for information. In contrast, the disengaged 
learner is passive when faced with an academic task. 

The active learner is also a good self-educator, aware of what the 
work product should look like and checking for accuracy. In contrast, 
the passive learner is impulsive, skipping over important information 
and gathering facts chaotically. 
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One device for helping students think more actively and systematical- 
ly is to have them work in pairs when performing a wide variety of 
seatwork tasks, including the kinds of thinking exercises described in 
this monograph. We are, however, talking about a structured way of 
working in pairs. The model wc are suggesting, based on the work of 
Whimbey and Lochhead (43), calls for students to alternate roles as 
problem solver and listener. 

Working in pairs will improve students' active learning skills if they 
adopt the following behaviors as listeners and problem solvers: 

• The problem solver thinks aloud, explaining each step taken. 
Thus if Rachel is solving a physics problem, she thinks aloud, 
first reading the problem, then searching for parts of it (isolating 
the unknown and the knowns, talking, recalling information, 
drawing illustrations that may aid in finding a solution, con- 
structing or recalling a relevant formula, testing out the formula 
on the material at hand). 

• The listener takes an active role in this process. Working with 



step or overlook some iniormation? Did she produce an illustra- 
tion to help her toward solving the problem? If so, are there any 
obvious errors or inconsistences in the illustration? If Ben sees 
any errors or gaps, he asks questions^ prompting Rachel to edit 
her own work. Ben does not give Rachel the solution, if he sees 
it before she does. When Ben and Rachel complete work on the 
problem at hand, they exchange roles and work on another. 

By exchanging roles as problem solver and listener, students practice 
the criterion behavior: they explicitly model the intemal dialogue roles 
that they will begin to intemalize over time. The process allows for 
searching apparently blind alleys, in much the same way that a scientist 
pursues different methods of finding solutions to an unsolved problem. 
Students are not following an ordered, step-by-step process from 
problem to solurion. Rather, by thinking aloud and checking each 
other's thinking, they are learning to generate and test hypotheses 
about the field at hand. This process, and other methods we have 
advocated, will result in active thinking; it will enable students to 
begin to solve unfamiliar problems in new contexts. In addition, it will 
improve their performance on complex, in-class exams. 



Rachel, Ben listens for 




in her thinking: Did she leave out a 
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THE SCIENTIHC MODEL: EXPLORING STUDENTS' 
PROBLEM-SOLVING METHODS 

In our discussion of working in pairs, wc suggested that students look 
for their own methods of solving problems, even if these do not result 
in problem solution. This docs not mean that students should be 
encouraged to see each new problem as distinct from those encountered 
in the past. It means that they should be allowed to consciously pursue 
a method of problem solving, being aware of the steps they are 
choosing during the process. In other words, if Dan, working with an 
actively listening panncr, verbally justifies each step he takes in solving 
a given problem ("There are too many parts to hold in my head. I'm 
going to draw a diagram to see if I can understand it better."), he is 
thinking about the method he has chostn. When he gets stuck, his 
panner, Kathy, who is looking at a similar problem worked out in the 
textbook, might say, "I think you left out this pan of the problem. 
Maybe you ought to try to figure out something aoout 'work' first. Do 
you remember how it was written in class?" 

It is true that students may not find the most efficient way to solve 
problems — and sometimes they may not be able to solve a problem at 
all. However, at this point a more effective strategy will have meaning 
to them: it will answer a question they have generated in the course of 
looking for a workable strategy. Strategies for solving familiar problems 
that have been outlined by the textbook or the teacher will not be 
memorized, but understood logically. 

The difference between this method and standard, plug-in- the- 
numbers practices will become clear when you imagine the questions 
that students in each situation might ask the teacher. In the more 
passive mode, the student might say, **I don't know how to do this 
problem." In the more active, strategy-seeking mode, the student will 
say, can see how to do this problem up to here, but then I get 
stuck." 



DECISIONMAKING 

Exercises in "decision making" are central to a number of thinking 
programs. Such exercises usually have two main components: 

1. They are organized in discussion or debate format. 

2. They are organized around topics designed to encourage specific 



ERLC 



39 

40 



thinking skills (creative^ divergent thinking; comparative analy- 
sis; weighing alternatives; ordering priorities). 

Such exercises can be valuable if students are properly prepared for 
them and if they are appropriately sequenced, 

Preparation 

As we noted earlier, it is difficult to involve the majority of students 
in any class in a recitation or discussion format: these classes tend to be 
dominated by a few highly verbal students and leave others worrying 
self-consciously about how well they will answer if they are called on. 

If the discussion format is to result in active student participation, 
students must have practice in the requisite class-discussion subskills. If 
students have generated questions from class materials, done imagina- 
tive writing exercises, and worked in problem solver I listener pairs, they 
will be much more actively engaged during class discussions or debates. 

Sequencing 

We suggest sequencing discussion classes from content-free to aca- 
demic, as follows: 

l.In your first discussion class, try a deBono-type of content-free 
exercise (see p. 14), such as asking your students to consider what 
would happen if all cars were painted yellow. Such a topic is 
value-free, nonthreatening — has no "right" or ''wrong" an- 
swers—and will therefore encourage student participation. 

2. In your next discussion class, consider a topic that is potentially 
real, researchable, and interesting to students. (Ideas for this 
might be taken from blockbuster movies: What would happen if 
a major earthquake hit Los Angeles? if a nuclear bomb were 
dropped on New York City? if aliens invaded the earth and took 
over the governments of the superpowers?) Ask students to 
prepare for this class by working together in small groups, 
generating questions and answers about the topic you have 
chosen. ' 

3. Assign each group some research activity related to the major 
questions raised. Following this research, bring the class together 
in a debate of the central questions surrounding the issue. 

4. Your students are now ready to apply critical analysis skills to 
theii decision-making discussion groups. You may want to assign 
different groups readings that— 
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• Require the comparison of two or more conflicting opinions 
on an important issue in a particular field. This will give 
students the opportunity to sec that * 'authorities" do not 
always agree on a given topic. 

• Contain subtle forms of propaganda. 

• Challenge students' existing ideas by providing unexpected 
information. 

Issues forming the basis of discussions might be interdisciplinary^ 
involving a project done for more than one course. For example^ 
students in both eanh sciences and social studies classes might 
study the effects of toxic waste on a community. 

GENERATING EXAMPLES 

Objective: When students encounter new terms in lectures or readings, 
they will skim for an example, generate their own example, 
and formulate a definition for the term. 

Example: Adele Scott is teaching a course in law to ninth graders 
During a lecture on types of crime, she asks students to list 
in their notebooks the terms and definitions she is mention- 
ing. Some terms, such as ''arson," are easily definable. 
Others, such as "aggravated assault," must be more fully 
explained. NX^hen defining such terms, Ms. Scott cites an 
example, which her students dutifully copy in their note- 
books. However, the class quickly achieves a more active 
dimension: when her brief lecture is over, Ms. Scott asks her 
students, working in pairs, to write their own examples of 
each term that she has defined by example. TTie students 
then share their examples with each other in a recitation 
format. In their notebooks they make a glossary of these 
terms, each defined by example. 

Ms. Scott asks students to proceed through a similar 
exercise when they encounter complex new concepts in their 
textbooks. 

Discussion: The assumption that concepts can— and should— be taught 
at the abstract level as students approach the upper elementary and 
high school years ignores the idea of learning as an ongoing internal 
dialogue. In other words, learners who apparently deal easily and well 
with purely abstract concepts do so because they have experience 
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in testing out similar ideas on reality. For example, E = mc^ did not 
suddenly spring from Einstein's mind: he had conducted thought 
experiments for years, imagining the concrete effects of relative varia- 
tions on the speed of moving objects. And these objects were not 
themselves abstract: he thought in terms of trains and whistles — objects 
he had long experience with and whose behavior in varying circum- 
stances he could readily predict. 

Not only is teaching done on an abstract level, what is taught — the 
concepts themselves — are often summarized rules that researchers have 
discovered under trial-and-error experimentation. That is, students are 
often not taught to use the scientific process of exploration and 
discovery; rather, they are asked to memorize facts, rules, and concepts 
that are apparently set in stone. 

This emphasis on abstract concepts and summarized rules has very 
little relation to active learning and critical thinking — the kind of 
learning that most students do outside the classroom. When students 
learn in nonacademic settings, they do so through an active process: 
they are continually forming hypotheses about what they see and hear. 
As we noted earlier, learners are shaped by feedback in the environ- 
ment, which occurs from infancy onward. Through trial-and-error 
e3q)crimentation, babies learn that they are less likely to fall if they 
shift their weight while walking. Similarly, engineers may learn that a 
panicular experiment will yield results given an adjustment in the force 
or weight of an object. Of course, engineers have a history of 
hypothesis-testing, and add to their calculations the accumulated 
knowledge — verified hypotheses — of others in the field. But the process 
in both cases— the consequences of the specific actions taken — is much 
the same, and is critical to shaping the learner's competence. 

This lesson is very clear to teachers of the early elementary grades. 
They do not present concepts in abstract forms; they see concrete 
illustration as central to learning. Somehow this lesson is often forgot- 
ten as students move into the upper grades. It is assumed that older 
students can grasp abstract concepts that are not expressed in concrete 
fomi, that may in fact be outside their experience. There is some 
reason to think this may be so: after all, can't **smart" people work 
out complex problems in their heads? Of course they can — but only 
because they have learned how to learn — because they are constantly 
generating questions about the world, comparing new information with 
what they have learned, revising assumptions on the basis or new data. 
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CONCLUSION 



In this monograph wc have attempted to provide teachers with a 
practical guide to introducing critical thinking skills into the classroom. 
Wc have talked about thinking as a set of skills that, like other skills, 
can be improved through practice. We have attempted to demystify the 
higher-level learning process, asking teachers to reflect on the steps they 
engage in when working through a complex problem: What questions 
does the problem pose.^ What clues are there toward its solution.^ 
Complex problems may be academic (reading through a difficult 
journal article) or personal/social (telling a child about a prospective 
divorce). In all cases, they require a systematic, ongoing internal 
dialogue if they are to be resolved successfully. It is this process that we 
have defined as critical thinking; the exercises in this monograph are 
designed to stimulate and encourage this process in the student. 

We hope that you will use these exercises in an open-ended, 
experimental way. Try them out as suggested. Do they work.^ Do they 
need special modifications to fit your students* needs.^ Take progress 
data so that you know what is working — and what needs alteration. 
Finally, we suggest that you share your experiments with your col- 
leagues. Some years ago, one of the authors acted as a consultant at an 
elementary school. Helping teachers individualize instruction, using 
available classroom materials, the consultant became a catalyst for 
teachers at the school to talk with each other about their efforts in this 
direction. Only then did one of the target teachers learn that her 
neighbor in the next classroom had been experimenting with individ- 
ualization for several years! Don't let this happen to you— find out 
what other people in your school are doing about thinking, and share 
your ideas with them. Don't wait until an outsider comes in before you 
learn from and with each other. 
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THINKING SKILLS PROGRAMS 



The following programs arc commercially available to schools interested 
in improving students' thinking skills. Many of the program^ will make 
their instructional materials available only to schools where teachers 
have participated in a one- to two-day training workshop. 

Black, H., and Black, S., eds. Thinking Works. (A clearinghouse for 
thinking skills materials for reading comprehension, gifted education, 
mathematics instruction, computer programming and software, and 
logic for children.) Published by and available from Thinking Works, 
P.O. Box 468, St. Augustine, FL 32085-0468. 

Evans, W. K., and Applegate, T. P. Making Rational Decisions. (A 
program for helping high school students in the decision-making 
process. Students learn to define problems, prioritize concerns, 2ss^ss 
sources; exercises relate to the social sciences.) Available from Prodec, 
Inc., Salt Lake City, Utah. 

Feuerstein, R. Instrumental Enrichment. (A system of teaching abstract 
reasoning skills thiouj,h the mediated learning process; intended for 
junior and senior high school students who are retarded performers.) 
Available from Curriculum Development Associates, Inc., Suite 4 14, 
1211 Connecticut Ave., NW, Washington, DC 20036. 

Fraenkel, J. R. Helping Students Think and Value. (Text offering a 
number of teaching strategies to help students improve concept devel- 
opment.) Available from Prentice-Hall, Englewood Cliffs, NJ. 

Greenes, C. E., and others. Problem-Mathics and Successful Problem 
Solving Techniques. (Two texts offering a variety of math problems and 
detailed explanations of their solutions; emphasize problem-solving 
process; intended for junior and senior high school students.) Available 
from Creative Publications, Palo Alto, CA 94303. 

Harnadek, A. Critical Thinkings Books 1 & 2. (Texts designed to 
provide practical learning exercises on a variety of topics related to 
thoughful decision making; intended for junior and senior high school 
students.) Available from Midwest Publications, P.O. Box 448, Pacific 
Grove, CA 93950. 
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Heiman, M., and Slomianko, J. Learning to Learn, (An instructional 
package for improving reasoning skills across the curriculum; students 
learn to apply new strategies directly to their academic work; intended 
for junior and senior high school students.) Available from Learning 
Skills Consultants, Box 493, Cambridge, MA 02138. 

Modest, D. (project director). SAGE, (A program designed to develop 
higher-level thinking skills and critical thinking skills in intellectually 
gifted elementary students in grades 1-5.) Available from Project 
SAGE, Framingham Public Schools, 454 Water St., Framingham, MA 
01701. 

Whimbey, A., and Lochhead, J. Problem Solving and Comprehension. 
(A course designed to improve students' analytical reasoning; strong 
impact on Icaming in sciences and mathematics; intended for grades 
9-12 and college-level students.) Available from Franklin Institute 
Press, 20th and Race Sts., Box 2266, Philadelphia, PA 19103. 

Wildman, T. Measuring Human Reasoning: A Review of Tests. (Analy- 
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